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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1, 2, 5, 9, 10, 12-17, and 19-21 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Pittelkow et al., U.S. Patent 6,966,741 , hereinafter referred to 
as "Pittelkow" in view of Chow et al., U.S. Patent App. Pub. 2002/0069317, hereinafter 
referred to as "Chow". 

3. As per claim 1 , Pittelkow discloses: 

An integrated memory system (See Pittelkow, figure 2: controller 201), 
comprising at least a non-volatile memory (See Pittelkow, figure 2: NVRAM 228 is non 
volatile, and interfaces 222a-222c lead to disk storage, which is nonvolatile; column 8 
lines 36-43: configuration control board 202 may also contain NVRAM), and an 
automatic storage error corrector (See Pittelkow, column 9 lines 36-43), characterized in 
that the memory system comprises circuit means, functionally independent (See 
Pittelkow, figure 5: multiple independent configuration circuit boards may be used), each 
of them being responsible for the correction of a predetermined storage error (See 
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Pittelkow, column 25: table lists predetermined error types, including single bit error 
correction code errors); 

at least one of said means generating a signal to ask a correction being external 
to the memory (See Pittelkow, column 9 lines 36-40: the CCB may send the failure to 
another failure manager which may be in another controller. The limitation: "external to 
the memory" is taken to mean: "external to the non-volatile memory," as opposed to 
"external to the memory system"). 

Pittelkow does not teach the a "predetermined storage error of data stored in the 
memory" wherein the memory is "a non-volatile solid-state memory". However Pittelkow 
does teach of the use of NVRAM and disk storage (See figure 2). Chow teaches the 
use of solid-state drives, SSDs (See Chow paragraph 0010). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to combine SSDs of 
Chow with the system of Pittelkow, because the SSDs are faster than disk drives (See 
Chow paragraph 0010). 

4. As per claim 2, Pittelkow and Chow disclose: 

A system according to claim 1 , characterized in that said memory is connected to 
a controller by means of an interface bus (See Pittelkow, column 8 lines 36-43: 
configuration control board 202 may contain NVRAM: this would require a bus for 
access. Figure 2: NVRAM is accessed by front and back end processors, which are 
connected to CCB by busses 214 and 218. Disk storage is connected by bus 226 (See 
Pittelkow, figure 2)). 
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and said means are incorporated both in the memory and in the controller (See 
Pittelkow, figure 2: configuration control board is incorporated With the nonvolatile 
memories). 

5. As per claim 5, Pittelkow and Chow disclose: 

A system according to claim 2, characterized in that said means comprise a 
circuit for generating a signal activated to request the external correction of an error by 
said controller (See Pittelkow, column 9 lines 36-40: the CCB may send the failure to 
another failure manager, which may be in another controller). 

6. As per claim 9, Pittelkow discloses: 
A system, comprising: 

a first circuit operable to store data having associated therewith at least one 
storage error of a plurality of storage-error types the first circuit operable to correct a 
first-type error of the plurality of storage-error types (See Pittelkow, figures 2 and 3, and 
column 9 lines 36-40: storage controller 201 contains failure manager 302, which is 
capable of detecting and correcting errors such as those listed in the table of column 
25); and 

a second circuit coupled to the first circuit (See Pittelkow, figure 5: multiple 
storage controllers may be used and coupled), 

the second circuit operable to correct a second-type error of the plurality of 
storage-error types (See Pittelkow, figures 2 and 3: storage controller 201 contains 
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failure manager 302, which is capable of detecting the types of errors listed in the table 
of column 25, including single bit error correction code errors). 

Pittelkow does not teach the a " in a non-volatile solid-state memory ". However 
Pittelkow does teach of the use of NVRAM and disk storage (See figure 2). Chow 
teaches the use of solid-state drives, SSDs (See Chow paragraph 0010). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to combine 
SSDs of Chow with the system of Pittelkow, because the SSDs are faster than disk 
drives (See Chow paragraph 0010). 

7. As per claim 1 0, Pittelkow and Chow disclose: 

The system of claim 9 wherein the second circuit is operable to generate a signal 
requesting correction of a third-type error of the plurality of storage-error types (See 
Pittelkow, column 25: several different error types can be detected. Column 9 lines 36- 
40: the CCB may send the failure to another failure manager which may be in another 
controller. Column 4 lines 9-13: a master and one or more slave controllers may be 
used). 

8. As per claim 1 2, Pittelkow and Chow disclose: 

The system of claim 9 wherein the first circuit is further operable to detect the 
second-type error (See Pittelkow, figures 2 and 3: storage controller 201 contains failure 
manager 302, which is capable of detecting any of the types of errors listed in the table 
of column 25). 
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9. As per claim 1 3, Pittelkow and Chow disclose: 

The system of claim 9 wherein the second circuit corrects the second-type error 
in response to a signal generated by the first circuit (See Pittelkow, column 9 lines 36- 
40: the CCB may send the failure to another failure manager which handles the error). 

1 0. As per claim 14, Pittelkow and Chow disclose: 

The system of claim 9 wherein the first circuit comprises a non-volatile memory 
(See Pittelkow, figure 2: NVRAM 228 is non volatile, and interface 22a-222c lead to disk 
storage, which is nonvolatile; column 8 lines 36-43: configuration control board 202 may 
also contain NVRAM). 

11. As per claim 1 5, Pittelkow and Chow disclose: 

The system of claim 9 wherein: the first circuit is disposed on a first integrated 
circuit; and the second circuit is disposed on a second integrated circuit. 

Pittelkow discloses that his storage controller comprises a plurality of processors, 
interpreted as "integrated circuits", a configuration and control board, and storage 
means (column 7 lines 39-47). Pittelkow also discloses that the controllers may be 
separate and connected by a network (figure 5: controller 1 and controller 2 are 
connected by administrative network 520). 

12. As per claim 1 6, Pittelkow and Chow disclose: 
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The system of claim 9 wherein the first and second circuits are disposed on an 
integrated circuit. 

Pittelkow discloses that his storage controller comprises a plurality of processors, 
interpreted as "integrated circuits", a configuration and control board, and storage 
means (column 7 lines 39-47). 

1 3. As per claim 1 7, Pittelkow discloses: 
A memory device, comprising: 

a storage portion operable to store data having associated therewith at least one 
storage error of a plurality of storage-error types (See Pittelkow, column 8 lines 48-53: 
the CCB is associated with RAID devices, and may perform failure notification and 
diagnostics on' the RAID devices); 

a first circuit operable to correct a first-type error of the plurality of storage-error 
types (See Pittelkow, figures 2 and 3, and column 9 lines 36-40: storage controller 201 
contains failure manager 302, which is capable of detecting and correcting errors such 
as those listed in the table of column 25, including single bit error correction code 
errors); and 

a second circuit operable to generate a signal indicating detection of a second- 
type error of the plurality of storage-error types (See Pittelkow, figure 5: multiple 
independent configuration circuit boards may be used). 

Pittelkow does not teach the a " non-volatile solid-state storage". However 
Pittelkow does teach of the use of NVRAM and disk storage (See figure 2). Chow 
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teaches the use of solid-state drives, SSDs (See Chow paragraph 0010). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to combine 
SSDs of Chow with the system of Pittelkow, because the SSDs are faster than disk 
drives (See Chow paragraph 0010). 

14. As per claim 19, Pittelkow discloses: 
A method, comprising: 

storing, in a memory location of a device, data having associated therewith at 
least one storage error of a plurality of storage-error (See Pittelkow, figures 2 and 3, and 
column 9 lines 36-40: storage controller 201 contains failure manager 302, which is 
capable of detecting and correcting errors such as those listed in the table of column 
25); and correcting, at the memory location, a first-type error of the plurality of storage- 
error types (See Pittelkow, figures 2 and 3, and column 9 lines 36-40: storage controller 
201 contains failure manager 302, which is capable of detecting and correcting errors 
such as those listed in the table of column 25, including single bit error correction code 
errors). 

Pittelkow does not teach the a " non-volatile solid-state memory". However 
Pittelkow does teach of the use of NVRAM and disk storage (See figure 2). Chow 
teaches the use of solid-state drives, SSDs (See Chow paragraph 0010). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to combine 
SSDs of Chow with the system of Pittelkow, because the SSDs are faster than disk 
drives (See Chow paragraph 0010). 
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1 5. As per claim 20, Pittelkow and Chow disclose: 

The method of claim 19, further comprising generating, at the memory location, 
an interrupt-request signal indicating detection of a second-type error of the plurality of 
storage-error types (See Pittelkow, column 9 lines 36-40). 

16. As per claim 21 , Pittelkow discloses: 
An electronic system, comprising: 

a first integrated circuit having a memory operable to store data having 
associated therewith at least one storage error of a plurality of storage-error types, the 
memory operable to correct a first-type error of the plurality of storage-error types (See 
Pittelkow, figures 2 and 3, and column 9 lines 36-40: storage controller 201 contains 
failure manager 302, which is capable of detecting and correcting errors such as those 
listed in the table of column 25, including single bit error correction code errors); and 

a second integrated circuit coupled to the first circuit, the second integrated 
circuit having processor operable to correct a second-type error of the plurality of 
storage-error types (See Pittelkow, figure 5: multiple independent configuration circuit 
boards may be used. Column 8 lines 36-43: this may include a processor). 

Pittelkow does not teach the a " non-volatile solid-state memory". However 
Pittelkow does teach of the use of NVRAM and disk storage (See figure 2). Chow 
teaches the use of solid-state drives, SSDs (See Chow paragraph 0010). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to combine 
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SSDs of Chow with the system of Pittelkow, because the SSDs are faster than disk 
drives (See Chow paragraph 0010). 

17. Claims 3, 4, 6-8, 11, and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Pittelkow and Chow in view of Saxena et al., U.S. Patent 5,533,035, 
hereinafter referred to as "Saxena". 

18. As per claim 3, Pittelkow and Chow do not disclose: 

A system according to claim 1 , characterized in that in the memory said means 
comprise: 

a circuit for correcting a single error 

circuits for the coding required to correct two errors; 

a logic for calculating the syndrome; 

a logic for detecting more than one error. 

Saxena discloses a system (figure 5) that reads data having error-correction 
code from a memory (column 1 0 lines 21 -28), calculates a syndrome for the data 
(column 10 lines 35-42), and, using the syndrome, corrects a single bit error, (column 
10 lines 53-56), or a double bit error (column 10 lines 56-60). Pittelkow discloses that an 
error correction code may be used (column 25 lines 30-34: "Single Bit Error Correction 
Code Error"), and that other types of errors may also be corrected in the failure 
manager(column 26 lines 20-27). An error correction code capable of correcting more 
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than one error in a dataset would enable the system to correct multiple errors instead of 
just one. This would be an obvious benefit in retaining reliability of storage systems, 
because data with more than 1 bit error would not be lost. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of invention to incorporate error 
correction capabilities and syndrome calculation into the system of Pittelkow and Chow, 
increasing reliability. 

1 9. As per claim 4, Pittelkow and Chow do not disclose: 

A system according to claim 3, characterized in that said means also comprise: a 
logic for bringing to the controller: 

a one-or-no-error-corrected data 

he uncorrected error; 

and the calculated syndrome. 

Saxena discloses a system (figure 5) that reads data having error-correction 
code from a memory (column 1 0 lines 21 -28), calculates a syndrome for the data 
(column 10 lines 35-42), and, using the syndrome, corrects a single bit error, (column 
10 lines 53-56), or a double bit error (column 10 lines 56-60). These steps are executed 
in an error correction unit (column 10 lines 21-25). Pittelkow discloses that an error 
correction code may be used (column 25 lines 30-34: "Single Bit Error Correction Code 
Error"), and that other types of errors may also be corrected in the failure manager 
(column 26 lines 20-27). An error correction code capable of correcting more than one 



Application/Control Number: 10/805,182 Page 12 

Art Unit: 2113 

error in a dataset would enable the system to correct multiple errors instead of just one. 
This would be an obvious benefit in retaining reliability of storage systems, because 
data with more than 1 bit error would not be lost. Therefore, it would have been obvious 
to one of ordinary skill in the art at the time of invention to incorporate error correction 
capabilities and syndrome calculation into the system of Pittelkow and Chow, increasing 
reliability. 

20. As per claim 6, Pittelkow discloses: 

A system according to claim 3, characterized in that said coding block is located 
immediately downstream of the input terminal of said memory and performs a vector 
product proportional to the number of parity bits and obtained through the synthesis of a 
corresponding logic function. 

Saxena discloses a system (figure 5) that reads data having error-correction 
code from a memory (column 1 0 lines 21 -28), calculates a syndrome for the data 
(column 10 lines 35-42), and, using the syndrome, corrects a single bit error, (column 
10 lines 53-56), or a double bit error (column 10 lines 56-60). The error correction code 
is calculated by the synthesis of a series of logic functions (column 7 lines 20-29). 
These steps are performed by error code generator 30, immediately downstream of the 
an input terminal (column 5 lines 38-40 and figure 1). Pittelkow discloses that an error 
correction code may be used (column 25 lines 30-34: "Single Bit Error Correction Code 
Error"), and that other types of errors may also be corrected in the failure manager 
(column 26 lines 20-27). An error correction code capable of correcting more than one 
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error in a dataset would enable the system to correct multiple errors instead of just one. 
This would be an obvious benefit in retaining reliability of storage systems, because 
data with more than 1 bit error would not be lost. Therefore, it would have been obvious 
to one of ordinary skill in the art at the time of invention to incorporate error correction 
capabilities and syndrome calculation into the system of Pittelkow and Chow, increasing 
reliability. 

21 . As per claim 7, Saxena discloses: 

A system according to claim 6, characterized in that said logic for calculating the 
syndrome uses again the parity calculation circuit of the coding block. 

Saxena discloses a system (figure 5) that reads data having error-correction 
code from a memory (column 1 0 lines 21 -28), calculates a syndrome for the data 
(column 10 lines 35-42), and, using the syndrome, corrects a single bit error, (column 
10 lines 53-56), or a double bit error (column 10 lines 56-60). The error correction code 
is calculated by error code generator 30 (column 5 lines 38-40 and figure 1). Pittelkow 
discloses that an error correction code may be used (column 25 lines 30-34: "Single Bit 
Error Correction Code Error"), and that other types of errors may also be corrected in 
the failure manager (column 26 lines 20-27). An error correction code capable of 
correcting more than one error in a dataset would enable the system to correct multiple 
errors instead of just one. This would be an obvious benefit in retaining reliability of 
storage systems, because data with more than 1 bit error would not be lost. Therefore, it 
would have been obvious to one of ordinary skill in the art at the time of invention to 
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incorporate error correction capabilities and syndrome calculation into the system of 
Pittelkow and Chow, increasing reliability. 

22. As per claim 8, Pittelkow discloses: 

A system according to claim 3, characterized in that said circuit for correcting a 
single error comprises a block for decoding a single error effective to recognize each of 
the several syndromes associated to a single error to activate,, through a corresponding 
vector, the correction of the corresponding bit. 

Saxena discloses a system (figure 5) that reads data having error-correction 
code from a memory (column 1 0 lines 21 -28), calculates a syndrome for the data 
(column 10 lines 35-42); and, using the syndrome, corrects a single bit error, (column 
10 lines 53-56), or a double bit error (column 10 lines 56-60). Pittelkow discloses that an 
error correction code may be used (column 25 lines 30-34: "Single Bit Error Correction 
Code Error"), and that other types of errors may also be corrected in the failure 
manager (column 26 lines 20-27). An error correction code capable of correcting more 
than one error in a dataset would enable the system to correct multiple errors instead of 
just one. This would be an obvious benefit in retaining reliability of storage systems, 
because data with more than 1 bit error would not be lost. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of invention to incorporate error 
correction capabilities and syndrome calculation into the system of Pittelkow and Chow, 
increasing reliability. 
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23. As per claim 1 1 , Pittelkow discloses: 

24. The system of claim 9 wherein the first circuit is further operable to determine at 
least one syndrome associated with the at least one storage error. 

25. Saxena discloses a system (figure 5) that reads data having error-correction 
code from a memory (column 1 0 lines 21 -28), calculates a syndrome for the data 
(column 10 lines 35-42), and, using the syndrome, corrects a single bit error, (column 
10 lines 53-56), or a double bit error (column 10 lines 56-60). Pittelkow discloses that an 
error correction code may be used (column 25 lines 30-34: "Single Bit Error Correction 
Code Error"), and that other types of errors may also be corrected in the failure 
manager (column 26 lines 20-27). An error correction code capable of correcting more 
than one error in a dataset would enable the system to correct multiple errors instead of 
just one. This would be an obvious benefit in retaining reliability of storage systems, 
because data with more than 1 bit error would not be lost. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of invention to incorporate error 
correction capabilities and syndrome calculation into the system of Pittelkow and Chow, 
increasing reliability. 

26. As per claim 1 8, Pittelkow does not disclose: 

The device of claim 17, further comprising a third circuit operable to determine at 
least one syndrome associated with the at least one storage error. 

Saxena discloses a system (figure 5) that reads data having error-correction 
code from a memory (column 1 0 lines 21 -28), calculates a syndrome for the data 
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(column 10 lines 35-42), and, using the syndrome, corrects a single bit error, (column 
10 lines 53-56), or a double bit error (column 10 lines 56-60). Pittelkow discloses that an 
error correction code may be used (column 25 lines 30-34: "Single Bit Error Correction 
Code Error"), and that other types of errors may also be corrected in the failure 
manager portion of the controller (column 26 lines 20-27). Pittelkow also discloses that 
any number of controllers may be used (column 4 lines 9-1 3: a master and one or more 
slave controllers). A syndrome calculator would enable the controller to find and correct 
one or more errors in the ECC data. This would have the obvious benefit of improving 
reliability of storage systems, because data with more than 1 bit error would be 
correctable. Therefore, it would have been obvious to one of ordinary skill in the art at 
the time of invention to incorporate syndrome calculation into the system of Pittelkow 
and Chow, increasing reliability. 



Response to Arguments 

27. Applicant's arguments filed 27 March 2008 have been fully considered but they 
are not persuasive. The Applicant argues that Pittelkow does not teach "circuit means, 
functionally independent, each of them being responsible for the correction of a 
predetermined storage error of data stored in a no — volatile solid-state memory. The 
Examiner respectfully disagrees. Pittelkow teaches circuit means, functionally 
independent (See Pittelkow, figure 5: multiple independent configuration circuit boards 
may be used), each of them being responsible for the correction of a predetermined 
storage error (See Pittelkow, column 25: table lists predetermined error types, including 
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). Chow teaches the use of solid-state drives, 

SSDs (See Chow paragraph 0010). The above rejections have been modified to 
include this clarification. 

Conclusion 

28. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The following is a closely related memory error system. 

U.S. Patent App. Pub. 2004/0015771 to Lasser et al. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JOSEPH D. MANOSKEY whose telephone number is 
(571 )272-3648. The examiner can normally be reached on Mon.-Fri. (7:30am to 4pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Beausoliel can be reached on (571) 272-3645. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 



Application/Control Number: 10/805,182 Page 18 

Art Unit: 2113 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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May 20, 2008 

/Robert W. Beausoliel, Jr./ 

Supervisory Patent Examiner, Art Unit 21 13 



